Effects of transglutaminase substrates and inhibitors on the motility of demembranated reactivated spermatozoa.
The effects of transglutaminase (TGase) substrates putrescine, dansylcadaverine, spermine, etc., and the TGase inhibitor cystamine were tested on the motility of demembranated mammalian spermatozoa. These products blocked within a few seconds the motility of demembranated reactivated spermatozoa at concentrations ranging from 0.25 to 5 mM. These minimal inhibitory concentrations could be decreased 5-150-fold when TGase substrates and inhibitor were incubated with demembranated spermatozoa for 15 min prior to the addition of Mg.ATP. The inhibition was reversed by higher concentrations of Mg.ATP but none of these TGase substrates or inhibitor could inhibit bull sperm dynein ATPase. TGase activities, as measured by the incorporation of 3H-putrescine into TCA-precipitable proteins, were present in both sperm Triton-soluble and -insoluble fractions. On the other hand, amine acceptor protein substrates for the TGase-catalyzed reaction were present only in the insoluble fraction. The Triton-soluble TGase was similar to the known "tissue" TGases; the Triton-insoluble TGase activity was calcium independent. The same TGase substrates and inhibitor that blocked the motility of reactivated spermatozoa also blocked TGase activities. Linear relationships were observed between the concentrations of these substances required to block sperm motility and those to block TGase activities. These data suggest the involvement of a TGase activity in sperm motility.